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+ - - - Introduction . - of pollution problems that threaten ecosystem . ' 

-, . '  . _ i  . 
-and water quality in the Great Lakes basin. . - 

- .  < ,  
~ * , . .  

. The Great Lakes represent one of the - - ,  - - ,- 

world's greatest natural resources. -Abuse of . - ' Lake Protection Efforts 
- .  ~. - _  I .  

- A ' . this water resource has lead to a variety of - . - - . - . ,  

serious pollution problems. The Remedial , Pollution problems in the Great Lakes . - 
. . 

. . Action Plan process was developed to help - , ' ' reached a level of severity that required govern- - - >  . 

guide the cleanup and restoration of the most + ment intervention as early as 1912. Widespread 
:. seriously contaminated locations around the . , outbreaks of the diseases cholera and typhoid - 

. . . - 
..'?;. , lakes. The Lower Menominee River was se- - . fever near large lakeshore urban areas triggered ' 

* .  - lected as one of these sites. . - actions by the International Joint Commission 
- - "  (IJC). The IJC, formed in 1909 to oversee the 

A Great Resource is Boundary Waters Treaty between the United , 
\ 

* r -  - &. . .> 
v Threatened -- - . - States and Canada, traced the source of the . - 

,. ~ - .  < ,  . -  , - - ,. problem to the discharge of untreated sewage . 
from the affected lakeshore cities. Recornmen- , 

,> - , -. - The drainage basin form& by the five 
dations for water purification and wastewater . Great Lakes is the largest fresh water system & 

earth, containing trillions of gallons of life- - ,  treatment helped control these pollution prob- - 
- ,  supporting water. This volume equals one-fifth lems and eliminated the spread of these water- - , - . . 

borne diseases. - - of the total fresh water available on earth. More. _ 
than 40 million people call the Great Lakes ' ' : _ 8 1  

>/. - During the 1960's, the major concern in the . basin their home, with many of these living . , . 
Great Lakes changed to cultural eutrophication { . . 

along the 9,800 miles of shoreline and relying . - 1 

" ,  

, on the lakes for their drinking water The Great, : human activities that add excessive nutrients to 
the water, leading to the growth of large - . Lakes system also has tremendous economic - 

I 

. - 
. - 

' 
amounts of undesirable plants and algae. Exces- * - value, supporting one-sixth of the total indus- - L 

- trial activity of North America. > .  sive phosphorus discharge into the lakes was the , 

- .  primary cause of the problem. The issue of a ,  

- I - _ '  . - The Great Lakes have historically been eutrophication was addressed in 1972 with the . - - signing of the Great Lakes Water Quality Agree- . j used as a disposal site for a wide variety of 
. a waste products from human, agricultural and ment between the United States and Canada, 

industrial activities. It was thought-that these which placed controls on the discharge of 
phosphorus. disposal practices were a safe and viable solu- . I ,  

tion to pollution through dilution due to the . >  - 
large volume of water in the lakes. The concept As scientific knowledge increased during. 

- turned out to be grossly inaccurate. Some of the the late 197OYs, it became evident that toxic 
substances also represented a serious threat to discharges contained pollutants that were toxic 

, the Great Lakes ecosystem. These toxic sub- even at very low concentrations. While other - 

pollutants bioaccumulate through the food - stances included heavy metals, industrial chemi- 

, . chain, and still others quickly settled out of the cals and pesticides. Expansion of the Great 

water column, collecting in sediments of river Lakes Water QuaIity Agreement in 1978 ad- . 
dressed these concerns by including better 1 mouths and harbors. The results were a variety _ 
controls over the discharge of toxic substances. 
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. . . - -  The development of RAPS includes several _ river mouth. Also included is the Green Bay 
stages. Background information and data from shoreline from Seagull Bar to Henes Park and = ' - - - the AOC is gathered during the first stage. A ' an area of Green Bay waters extending out to - % - 

, , , . 

culmination of this research effort occurs with include Green Island. The Cities of Marinette, - 

, . .  - the publication of a Stage I Report, which - -  WI and Menominee, MI are within the bound- 
includes the AOC's characteristics, background, aries i f  the AOC. . . . . 

. pollution problems and a list of the impaired . : , - , - 
\ l  ,- 

beneficial uses that need to be restored. :A - < I _  . , - ,  1: Local RAP Development , , . - .__ - 
, - - .  

, -  , < 
- . -  - ,. 

, k r  "> i - \  . - > I -  

 he second stage of the RAP . The Menominee River forms the boundary - . - ,  
L - 

- %  ' - recommends remedial actions to correct ~ 0 1 1 ~ -  &'-:): between northeastern Wisconsin and the upper . * . , 
< , . -  

A tion problems and restore the impaired benefi- . : peninsula of Michigan Because the AOC lies in , - 

cia1 uses. Estimated time lines and costs for the both states, the development of the Lower . - . ' . '  .. . . - _  - ^  
' 

implementation of remedial actions, identifying Menominee River RAP is the joint responsibili- 
- .alternative actions and responsible parties or , t' ty of the Wisconsin and Michigan Departments ' - > - 

-. > - 
. agencies are also a component of the second *" '- . of Natural Resources (DNRs). The Wisconsin 
stage. Pollution prevention and long-range DNR has assumed the role of lead agency due to . , 

. monitoring programs are also developed. Re- - , the presence of the most severe environmental 
* 

< - 
11 - - .  - ports andlor updates during this stage are pro- , 4, problems on h e  Wiqconsin side of h e  river. .- 

. . - .  vided on a regular basis. These updated reports. - .  - ,  ' > 

& .  " 
, . -- reflect the changing status of the AOC due to . Preliminary work for the development of - ' 
- .  

, ), 

changes in information, technology, p0lhti0n ; - '- the Lower Menominee River RAP began in , - \ .  -& 

problems and progress. . ' - , 
- I 

1988. Public meetings were held and a scope of - . - . 
I .  

, , 

". . , - ' -study for the plan was developed. A Citizen's' 2 _- 
-, 

. -A third and final ' 
. . .- 

, \-. ~, . - - - \. ^ .  
- . .  

stage occurs after all e z p  

impaired beneficial uses 
.-\ -. , have been restored. After 

reaching the third stage, 
- - -  -! 

, -/ . I 

, the site is delisted, or 
. - 

removed from the list of 
AOCs. . , - - -  - - 

. Area of Concern 

- The AOC for the 
- Lower Menominee River \ - 

RAP includes the lower. _ . a . - 
- three miles of the Me- - 

nominee River, from the 
upper Scott Paper Co. . 

- (Mill Park) dam to the 

. - . - 
- .  -. 

- Lower Menominee River Remedial Action Plan . - 
,- Page 3 -L 

- .  . - 
. - 





. ~ - > .  

- . "  
. - .  

, - 9 - * .%.,& i 
- - 

F * , ,  

-. --- 
d \ - --* 

< . -  > - . .  r - 

early 1991. The IJC accepted the report in June nal sources include air emissions and atmo- 
a - 

'- -of 1991 and commended the RAP personnel for - , spheric deposition, pollution from adjacent . . - 
- -  their close involvement with local stakeholders - water resources, and contaminated fish from the ' , 

, - .  . ." 
~ - .  - in the development of the Stage I Report. This Fox River and Lower Green Bay. - . _ .. . - -  - ,  - 

3 

< , . type of grassroots involvement is considered a . ._ ._ 

key ingredient to the successful development - .  - .. Impaired Beneficial Uses 1 - . - -  , . 
, - . .* - -  ..> - - and implementation of all RAPS. , - - , - -A- , . * .,. - - 

The Stage I Report for the Lower Menorni- - - ' 
Pollution Problems ldentif ied : nee River RAP identified six impaired benefi- - . A  

\ ,  
- ,  

I d  
- e cia1 uses associated with the AOC. These % ,  

, . 
2- i 

' The major cbncerns in the Lower ~ e i o m i -  I included dredging restrictions, fish consumption . ,  
- . nee River are in-place toxic pollutants contained - advisories, degraded fish populations, degraded - - ". . 

-. 
in the river sediments. These pollutants include benthos, loss of fish and wildlife habitat, and . , c .  

_. 5 ' , < 

- elevated levels of arsenic, lead, oil and grease, ::. 'partial and total body contact restrictions. Some ', '. I' .--, 
,- . polycyclic aromatic hydrocarbons (PAHs), " .  of these impaired uses exist in isolated areas of , _ <  . -, . . - , -  

cyanide and mercury. Most of this contamina- the AOC or are the result of regional pollution 
r ,. , .  , I 

tion can be traced to the historical discharge of , " problems. A* brief descriptions of each follows. -- , 
1 J 

. ? . . 
- wastes to the river during the past century. , . 

> b . $ .  - : 
T , , . Restrictions on Dredging Activities- , 

. , 
- c 

- ' . Sources of pollution in the Lower Menorni: - . . . i . . - .  . , ,- " ,  
. .  . :  - - ,, . nee River AOC have included: contaminated " 1'.:.", ' The Lower Menominee River is classified . - 

I- 
,,;; *. ~ , - .  * 

. groundwater and sediments; industrial wastewa- . as a federal navigable harbor and is used as a-b-:t..cc -;.:: : 
' ter discharges; municipal wastewater treatment diversified cargo port. In order to maintain the :' -,2'q,*.--7-' 

- 
_, , 

..i , , , - 1  

plants and sewer collection systems; storm - 
p 21 foot channel depths needed to handle large 

7 . .  - 2 ,  

water runoff, landfills; bulk storage pile runoff; freighters, the harbor has been dredged seven . . - \ 

' ,-,* 
and other disposal sites and spills. The Lower times since 196 1. The dredging operations are ' <-- . 

?,- . 
Menominee River is also affected by pollution conducted by the U. S. Army Corps of Engi- , 

' . - . , 
, sources from outside of the AOC. These exter-.& neers, with open water disposal of the dredge ' . - 

, .,- , ,'. : -~. . , . - ,  L! 
-x 

, - , .  , . 
" 

," 
>. - .- - 

. k 

. . - . - 
61h Sf SLIP- .- - - 

A 
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- - spoils occurring in the bay of Green Bay, within ' Because fish freely move throughout the lake - - . . .  

- the State of Michigan's bound+es. , .. . from these contaminate sites, fish consumption - . . . - - .  - - .  - . -  : -." . - .  . . - z 
- -  < - -  - advisories for PCBs are in effect throughout , : -- . . - -  - -  - 

s -. . , ; Dredging activities in sections of the -, - Lake Michigan and Green Bay waters. Water- 
.- - 

*- Lower Menominee River are restricted due to ' samples taken from the Menominee River . ' - - , 
< - 

- . the presence of toxic contadinants in the river's . indicate that the levels of PCBs in the river are ; .- . 

, sediments. The Turning Basin portion of the low. It is therefore believed that the source of 
- - river contains sediments contaminated with the .' the PCB problem in the Lower Menominee . . 

heavy metal arsenic, and has not been dredged River lies outside of the AOC and is most likely --, - , A 

- 
- ' 

since 1965. Some of the arsenic contamination ' -. the result of the migration of fish from the : - - - - .  , + 

< .  I. - 
. in the Turning Basin is so severe that sediments . heavily c o h n a t e d  Fox River and Lower- ;I - ' . 

Z L  . " 
. t 

, -from this region of the river would be classified ; Green Bay. . .a? A . . - A , - -  
4 %  . . . ? 

? 7 

,- . , >  . > 

- as a hazardous waste if an attempt was made to'. ' ; +~ , :  , h ,.: 
>., - , , . ' - remove them via dredging. The severity of this *'.I ' Consumption advisories for mercury also ' "... ' . -. - . - 

. - .I , . contamination has limited the range of remedial, -. exist for some fish caught in the Menominee A 

i, 

q actions available to restore the area. Arsenic .?-; River. Although water quality sampling in the . , , r 

, ' contamination is the major reason the Lower * , river have detected slightly elevated levels of. . . - . +  - Menominee River was selected as an AOC. mercury, the source of the mercury remains - ,  
- .  , . r .  . , 

, , unidentified. Possible sources of the mercury ' . , . - " - Fish Consumption Advisories . 
,. . 

- .. - include air pollution and naturally occurring .~ - 
- - .  -. \. - - - - .- .. background levels. . , . \ ? .  2 -  i : -  - - . - - . ., - - " z 

- - 
" , f." Both Wisconsin and Michigan publish jr . 

_ _ * '  

.,- consumption advisories for people who eat sport 
fish. The publications describe health precau- - 

- tions that should be consideyed before eating I ' P  

- 

substances in some fish tissue, particularly . . ,  . 

, - - polychlorinated biphenyls (PCBs), pesticides / + _ I - X  

l. 

' 2 .  ' . - _ 
- -. 

- lady and are based on the analysis of fish - ,  
I - ,- 

samples and the health standards set by the U. S. . . . . 

, - 

! .  

- - . - 
-+ 

included in the fish consumption advisories 
since their inception in 1976. Some Menominee - 

. - River fish have been found to exceed the FDA 
- - health standards for PCBs and/or mercury. - - - ' , -. - - - . - -  

I % ^  

Some of the highest concentrations of PCB - 

contamination are found in the sediments from 
A - 

I 
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-. . Total and Partial Body Contact - Degraded Benthos _ ,  - -  - - , . . 

'L #. . - 
Restrictions - > -  , 

. 
* - L . . 

. - Bentkc or bottom dwelling organisms ,' 

+ Total and partial body contact (swimming) have been affected by the presence of contami- - - . 
restrictions have been established for some areas : nated sediments in the Lower Menorninee River. , - 

- of the AOC due to bacterial counts (fecal - Studies conducted by the U. S. EPA, Wisconsin . a , 

- _. _ coliform) that have exceeded Wisconsin and - ' DNR, Michigan DNR and the consulting firm . : 
- Michigan water quality standards. Fecal - Dames and Moore document a significant ' 

coliform is an indicator species used to detect - reduction in the number and diversity of benthic '. 

- - the presence of raw sewage. The high bacterial - ' species found in isolated sections of the river. - - - , 

counts are commonly associated with high r * Elevated levels of arsenic, cadmium and mer- - *  

- volumes of storm water runoff during wet ' mry  were detected in an analysis of benthic - - 
* .  I : 

, . weather events. These high volume flows have tissues obtained during one of these studies. ' - 
- resulted in wastewater bypassing and combined - Affected areas include the Turning Basin and+,;.. -. 

sewer overflows, the release of untreated sew- , the Eighth Street Slip. Benthic diversity and " " . . . . 

. - age into the river, due to inputs that exceed the. populations in these regions were classified as ' I 
-I handling capacities of municipal wastewater absent, sparse, or at best moderate. Less desir- 

, treatment plants (WWTP). : 2: - a  +- p able pollution tolerant benthic species currently - - . . T x -  
2 ,. \ . dominate many of these sections in the AOCI, 

Loss of Fish and ~ i l d l i f ~  Habitat, 
' ' *>.,%, 

. - Other areas that may be affected include the I .  - -, 
"'* <- , . :: Sixth Street Slip, the South Channel and the .,:' - . r.., , * 

I . * 
- .  - I . A . ~ : I...- - Wetlands once outlined most of the Lower ' , river mouth. - . . . , ~ . .  - . ,  , - ? . i: - .. 4 -. 

Menominee River, providing habitat for a wide . I .  -, . + 

-;;,, - 
variety of fish and wildlife species. Fish used -,- Degradation of Fish populations -. 

. 
.r * 

> . I  c 

these regions as spawning grounds, while - . - , d : ,. : 
* ,  

wildlife made use of the wetlands for food and A review of the history of the Marinette 
- shelter. Waterfront development has eliminated and Menominee area indicates that current fish 

most of these wetland areas. : populations in the Menominee River represent - - 
- *  > _  - 

only a fraction of the once bountiful historical - A 

? -2 I 

The loss of fish and wildlife habitat started ' 

levels. Electrofishing surveys conducted by the ' - '  ?. , - ,  ' .  . . during the logging era of the late 1800's when Wisconsin DNR indicate that some localized - : _ + 

wetlands along the river were filled to creak - - ' regions of the Lower Menominee River have . 

sites for sawmills. Disposal of waste products, - greatly reduced fish diversity and populations. 
such as sawdust and scrapwood, from the These sections of the river correspond to those - 

logging era occurred in the river and remaining - areas known to contain heavily contaminated' - 

I -\ 

wetlands. Some of these wastes still cover ' - sediments. Other possible contributing factors - -- 

sections of the river bottom and contribute to include the loss and alteration of fish habitat. - 

other impaired uses. The loss of wetland habitat .. - .  - - :  

- continued into the late 1900's when more areas - Despite these problems, the Lower Me- 
< - 

- were filled to support urban spread of Marinette nominee River has the most diverse fishery of - . 

L - 
and Menominee. - -  .. - p any tributary on the western shore of Lake 

. - ,  . 
I .  . .  , . _ -  - - . - < .  - .. : . Michigan . and fish populations for most of the " .  

- - 
C - .  - 
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